As the health care delivery landscape changes, medical schools must develop creative strategies for preparing future physicians to provide quality care in this new environment. Despite the growing prominence of the patient-centered medical home (PCMH) as an effective model for health care delivery, few medical schools have integrated formal education on the PCMH into their curricula. Incorporating the PCMH model into medical school curricula is important to ensure that students have a comprehensive understanding of the different models of health care delivery and can operate effectively as physicians. The authors provide a detailed description of the process by which the Weill Cornell Community Clinic (WCCC), a student-run free clinic, has integrated PCMH principles into a service-learning initiative. The authors assessed patient demographics, diagnoses, and satisfaction along with student satisfaction. During the year after a PCMH model was adopted, 112 students and 19 licensed physicians volunteered their time. A review of the 174 patients seen from July 2011 to June 2012 found that the most common medical reasons for visits included management of hypertension, hyperlipidemia, diabetes, gastrointestinal conditions, arthritis, anxiety, and depression. During the year after the adoption of the PCMH model, 87% were very or extremely satisfied with their care, and 96% of the patients would recommend the WCCC to others. Students who participate in the WCCC gain hands-on experience in coordinating care, providing continuity of care, addressing issues of accessibility, and developing quality and safety metrics. The WCCC experience provides an integrative model that links service-learning with education on health care delivery in a primary care setting. The authors propose that adoption of this approach by other student-run clinics provides a substantial opportunity to improve medical education nationwide and better prepare future physicians to practice within this new model of health care delivery.
Introduction
In 2010, the Carnegie Foundation made recommendations to fundamentally change medical education. 1 It called for curricular reforms that would provide earlier exposure to clinical work, more hands-on experiential learning, and a greater focus on care coordination and working with interprofessional teams. The call for medical education reform parallels the call for health care reform. Medical schools must make certain that efforts toward curricular reform align with the rapidly changing health care delivery system.
As the health care delivery landscape changes, medical schools must develop creative strategies for preparing future physicians to provide quality care in this new environment. One such change is the increasing adoption of the patient-centered (PCMH) . The PCMH promises to deliver care that is more accessible, effective, efficient, and safe, while simultaneously bending the cost curve. 2 The core tenets of the PCMH are a personal physician, a physician-directed medical practice, a whole-person orientation, integration and coordination of care, quality and safety assurance, enhanced access, and outcome-based payment. 3 As health centers across the country adopt this model of care, future physicians need to be prepared to incorporate these principles in their practices.
Despite the growing prominence of the PCMH as effective models for health care delivery, few medical schools have integrated formal education on the PCMH into their curricula. Studies show that few medical students are exposed to this model in their formal education or have opportunities to gain hands-on experience using this model of care. [4] [5] [6] Only 41% of family medicine departments in one survey reported implementing a PCMH curriculum for students, and teaching modalities largely focused on educational conferences rather than longitudinal exposure. 5 Integrating the tenets of the PCMH into medical school curricula is important to ensure that students have a comprehensive understanding of the different models of health care delivery and can operate effectively as physicians.
Student-run free clinics have gained popularity as a unique experiential learning opportunity that provides hands-on experience for students while serving as a safety net for medically underserved and uninsured populations. Approximately 110 student-run free clinics exist in the US. 7 They are operated by health professional students under the supervision of a licensed clinician and provide care to medically uninsured populations. 7, 8 Free clinics place students as early as their first year of medical school on the front lines of problem solving and care coordination for patients who have no or little access to care. 7 The infrastructure of these clinics varies, with students seeing patients after hours in an established care facility or in community-based settings, such as mobile health clinics, shelters, or churches. 9 There is literature to support that patients receive quality care at these student-run clinics and are generally satisfied with the experience. 10 These patients most commonly present to these clinics requesting acute care, chronic disease management, screenings, or social services. However, a notable absence exists in the literature regarding how student-run clinics can be used to expose students to new systems of health care delivery, such as the PCMH.
The PCMH model is particularly applicable to the care of patients who are economically and medically underserved.
The lack of health insurance and basic necessities often renders this population vulnerable to discontinuous or fragmented care. A PCMH model can help to provide continuous and patient-centric care that addresses social determinants of health through linkages with key community agencies. 11 Therefore, students who care for the underserved in a free clinic setting should be aware of this model.
Given the limited exposure to the PCMH within current curricula, new physicians may be ill-prepared to practice within a PCMH model of care. 5 Integrating the PCMH model into the medical school curriculum would allow students to learn how to establish long-term relationships with patients, work in interprofessional teams, integrate methods of quality assurance and patient safety into practice, and develop proficiency in the use of electronic health records (EHRs). 12 The objective of this paper is to provide a detailed description of the processes by which the Weill Cornell Community Clinic (WCCC, New York, NY, USA), a student-run free clinic, adopted elements of the PCMH model into an existing experiential learning program.
Methods

Description of the Wccc
The WCCC was established by medical students in 2003 with the mission of providing care to patients who were uninsured or had insufficient health insurance to cover the cost of care. The activities of the clinic are coordinated by a board of medical students working closely with volunteer physicians and a Faculty Medical Director. Each board member is responsible for specific tasks, such as scheduling patient visits, directing patient care, and coordinating psychosocial screenings and services. At the student level, two Clinical Directors and two Executive Directors oversee the board. Clinical Directors are fourth year medical students who serve a 1-year term and supervise the care of all patients (Table 1) . Executive Directors are two MD-PhD students during their graduate training who deal with administrative tasks of the WCCC. The board also operates under the close supervision of a Faculty Medical Director, a physician who provides overall guidance for the program, ensures that patients are provided with quality care, and encourages students to participate as active learners. The Faculty Medical Director was selected by the Dean's office as a faculty member who has practiced in primary care with experience supervising and teaching students. In order to ensure support for this position, the Faculty Medical Director receives 0. 
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A student-run clinic: learning in a PcMh Patients are seen every Monday from 5-8 PM in clinical space that is donated by the Weill Cornell Internal Medicine Associates, the adult ambulatory care practice for attendings and Internal Medicine residents. Each patient is seen by a team of students consisting of a Junior Clinician, a first or second year student, and a Senior Clinician, a third or fourth year student, under the supervision of a licensed physician volunteer. The responsibilities of this supervising physician are to discuss and examine each patient with the medical students and develop a plan of action. Supervising physicians volunteer their time at the WCCC and must be a practicing physician and a faculty member at the Medical College. In addition, on a weekly basis, all patients are reviewed with the Faculty Medical Director to discuss patient follow-up and review the laboratory data of patients who were seen.
In 2009, the EHR system EpicCare (Epic Systems Corporation, Verona, WI, USA) was introduced into the WCCC. This provided an opportunity to reflect on the clinic practices and adopt different models of health care delivery that would maximize the use of an EHR. The PCMH model was considered because of its potential to provide students with exposure to comprehensive patient care, give them an opportunity to assume different roles as providers, and allow them to participate in interdisciplinary teams.
Tenets of the PcMh students assume the role of the personal physician
In a PCMH, each patient has an ongoing relationship with a personal physician who provides continuous and comprehensive care 13 ( Table 2 ). The physician coordinates communication between members of the health care team and establishes relationships with administrative staff and outside consultants. In an effort to provide students at the WCCC with the opportunity to take on the role of a lead physician, third and fourth year students rotate through the WCCC for 6 weeks as part of their primary care clerkship and take on the responsibilities of the personal physician while directing the patient care team. These Senior Clinicians continue to follow the patients after each clinical session and ensure that all necessary tests and referrals are completed. The Senior Clinician also becomes the patient's advocate, helping to fill out necessary forms for social services and making sure the patient sees necessary service providers, such as referred specialists and social workers. In order to ensure a seamless transition and patient hand-off, each outgoing Senior Clinician provides detailed information about the patient and describes any outstanding tests, referrals, or procedures that are pending to the Clinical Directors. This helps to promote a smooth transition of care when new Senior Clinicians rotate through the WCCC. The Medical Faculty Director also ensures that new students joining the WCCC are aware of pertinent outstanding patient issues.
In an attempt to meet the high level of interest among the preclinical students, Junior Clinicians sign up for individual nights rather than blocks of time, as with the Senior Clinicians. Thus, a limitation of the nature of such a studentrun free clinic can be a lack of continuity as volunteers come and go. In order to provide the opportunity for preclinical students to be involved in the long-term care of a patient, the Continuity of Care Program was piloted. This pilot project was designed to provide additional experience in communicating with patients and their families and to provide students with first-hand experience of the after visit care process. Each student in the program is paired with a patient and attends all of their appointments throughout the year, serving as Junior Clinician in those sessions. They also are involved in follow-up care -calling the patient with results and working to schedule any necessary referrals. This gives greater continuity for both student and patient.
caring for the whole person
In the PCMH model, there is an integrated and whole-person orientation to care. The personal physician attends to all of the patient's health care needs and assumes responsibility for coordinating services with other professionals or organizations. This requires integrating all elements of a complex health system, extending from within the medical practice to various consultants, ancillary services, and community resources. 13 Students in the WCCC learn to coordinate health care services for patients to address both their psychosocial and their medical needs. For example, a review of patient requests identified a need for mental health and gynecological services. In response, the WCCC developed a mental health clinic night for patients requiring psychosocial and mental health care, as well as a women's health clinic.
Despite these additions, patients needed additional social services. This posed a challenge for students, as they were 
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A student-run clinic: learning in a PcMh not familiar with the breadth of social services that were available to patients. Therefore, the WCCC partnered with the Silberman School of Social Work at Hunter College (New York, NY, USA) to facilitate enrollment into health insurance plans and access to social services. The WCCC thus became a service-learning program for both the WCCC medical students and the Silberman School social work students. In collaboration with the social work students, who are supervised by a licensed social worker, the medical students compiled a list of social services that direct patients to resources such as housing, insurance, access to medication, and nutrition. students learn to develop effective systems of communication Health care that is provided within a PCMH offers enhanced access to care through systems such as open scheduling, expanded hours, and alternative methods of communication.
14 Despite the WCCC's limited weekly hours, the clinic maintains accessibility through electronic and telephonic communication. In order to provide enhanced access to patients and maintain effective communication, the students use an electronic inbox and voicemail system to triage patient concerns, which is monitored at least daily by the Clinical Directors. Patients can use this system to schedule appointments or make requests for referrals. Patients can also request new appointments through the WCCC's website. All telephone interactions with patients are documented in the patient's EHR and discussed with the Faculty Medical Director. students learn to assess quality assurance and risk management In the PCMH model, creating systems for documenting and monitoring patient outcomes and establishing reliable systems of communication are essential components to ensuring quality of care and risk management. 15, 16 Students who volunteer in the WCCC receive training on using EHR to conduct quality assurance checks on patients. Students worked with the information technology team at the Medical College and adopted an existing EHR system -EpicCare -to collect and maintain patient data. All students on the WCCC board receive training and secure passwords, granting them access to patient records. This EHR provides a mechanism for collecting patient clinical data, documenting notes that can be reviewed by the supervising attending and the Faculty Medical Director, processing referrals, and documenting the exchange of information with patients. All patient calls are documented in the EHR. This EHR provides a unique opportunity to teach students about proper documentation, how to query their own patient panels, and how to collect data on quality assurance and risk management. The EHR also provides patients secure access to their test results via the Internet.
At the WCCC, students have established quality assurance and patient safety initiatives, designing a four-part quality tracking and improvement campaign. In line with the holistic orientation of a PCMH, the WCCC improves preventive care through distribution of a health care maintenance list that includes age-appropriate screenings and vaccinations. Students then do follow-up with patients regarding these measures at every clinic session. Secondly, there is a focus on improving outcomes by tracking chronic disease and preventive measures with a patient dashboard generated by the EHR. As part of a hospital-wide initiative, they also measure health care provider hand-washing compliance through patient surveys completed at the end of the appointment. Finally, students have instituted a nightly checklist that the Senior Clinicians use to ensure that important follow-up issues are not missed when patients leave. Such issues include providing the patient with a follow-up plan, processing referrals, and establishing a means of contacting patients after the visit.
As a component of tracking the quality of the experience, the student board of the WCCC received Institutional Review Board approval to perform a chart review and to survey both students and patients. For the year of July 2011 to June 2012, the EHR was interrogated to investigate patient demographics and the most common diagnoses and prescribing information. During the first year of the PCMH adoption, all 174 patients were provided surveys upon arrival at the WCCC, which were submitted before leaving the clinic. The surveys consisted of nine five-point Likert scale questions about the helpfulness of various members of the clinic, including medical students, staff, and physicians; quality of care received; and overall satisfaction with the WCCC, with options ranging from poor to excellent. The survey also included questions about the patient's primary language, total number of visits to the clinic, and time spent during the visit. Descriptive statistics were calculated using SPSS ® version 20 (IBM Corporation, Armonk, NY, USA).
Student satisfaction was measured in the Continuity of Care pilot project. All ten students who finished the first year in the pilot program completed a 22-question survey regarding their experience. Eight of these questions used a five-point Likert scale to query how the Continuity of Care project supplemented the medical school experience, how it had affected future medical career plans, the student's 
Results
A review of clinic practice over a 1-year period after a PCMH model was adopted showed that 112 students volunteered across all 4 years of medical school, including 70% of the first year class. They were overseen by 19 licensed physician volunteers. All students were enrolled at Weill Cornell Medical College. The ten students who participated in the Continuity of Care pilot project rated their overall satisfaction of the program on a scale from one to five, with five being extremely satisfied, as 4.2 (95% confidence interval 3.4-5.0). The degree to which they felt this experience improved their ability to care for and manage medical conditions was rated as 3.3 (95% confidence interval 2.2-4.5) on a scale from one to five, with five being extremely improved. The degree to which this experience enhanced their medical school education was rated as 3.9 (95% confidence interval 2.8-5.0). Common positive themes from open-ended questions included the opportunity to "follow a patient individually throughout their medical care and watch their symptoms improve", "bridging the gaps in care", and "see(ing) how helpful good medicine can be". Areas for improvement included a need for "more structured orientation", and feeling ill-equipped to provide medical advice.
Between July 2011 and June 2012, 174 patients were seen by the WCCC at 337 appointments. A review of this patient series found that 66% were women; 37% fell in the age range of 45-59 years, 26% were aged between 25-34 years, 20% were 60 years and older, and 14% were between 35-44 years. English was the primary language spoken by 87% of the patients, followed by Spanish. A significant portion of patients (87%) reported an annual income of less than $30,000, and 17% had an income of less than $10,000. Almost half of the patients had at least two visits in 1 year. The most common diagnoses made during the visits included management of hypertension, well woman exam, dyslipidemia, pain, depression or anxiety, diabetes, and thyroid disease.
A total of 189 medications were reimbursed, nearly two-thirds of which were for hypertension, diabetes, and dyslipidemia. Medications for management of psychiatric diagnoses accounted for 6% of the medications; antiinflammatories and medications for insomnia each accounted for 4% of the medications; and antibiotics, eye drops, and nutritional supplements made up the remainder. A total of 785 laboratory tests were ordered. The most common tests included complete blood count, glucose level, lipid level, sexually transmitted disease screening (including human immunodeficiency virus), and thyroid function test.
A total of 87 patients fully completed the satisfaction survey. Incomplete surveys were excluded. Analysis of the patient satisfaction survey found that 87% were very or extremely satisfied with the care they received in the WCCC, and 96% of the patients would recommend the WCCC to others. Patients were asked to describe the interpersonal and technical aspects of care received from poor to excellent. Overall, 80% of patients rated the helpfulness and courtesy of the students, thoroughness and competence, and communication of the treatment plan as excellent or good. The length of time spent at the clinic was rated as excellent or good by 70% of the patients.
Discussion
Given the popularity of student-run free clinics across medical schools, integrating the PCMH into these practices can address the gap in education about this health care delivery model. By incorporating tenets of the PCMH into the WCCC, 70% of first year medical students at Weill Cornell Medical College gained hands-on exposure to this practice model. Student volunteers at the WCCC participated in a breadth of activities consistent with the guidelines put forth in the
Joint Principles for the Medical Education of Physicians as Preparation for Practice in the Patient-Centered Medical
Home that made recommendations on key aspects of the PCMH to which students should receive exposure, such as a longitudinal experience in continuity of care, work in interdisciplinary teams, experience with the economics of health care, practice with a variety of different types of encounters, including face-to-face and telephonic and electronic messaging, and exposure to the basics of medical informatics. 17 Students involved in the Continuity of Care project reported a high level of satisfaction with their experience, as seen in other studies of student involvement in student-run clinics. 18 A review of patients seen at the WCCC demonstrates that they present with a breadth of medical conditions that are consistent with what is experienced at other free clinics. 9 In general, patients expressed satisfaction with the care they received at the WCCC. Need for improvement was noted in the amount of time they spent waiting to see a care team at the WCCC. Longer wait times may be due in part to the greater 
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A student-run clinic: learning in a PcMh time spent by first and second year students conducting the history and physical exam. In addition, after being interviewed by medical students, all patients must be seen and examined by the supervising attending, further lengthening the time of the appointment. In response to receiving this feedback, a new student volunteer position was created to focus specifically on clinic flow and ensure patients are seen in a timely manner. Despite the wait times, over 90% of patients said that they would refer others to the WCCC.
Medical schools today must prepare students to navigate the ever-changing landscape of health care. By taking primary responsibility for the day-to-day practice of the WCCC, students put themselves not only on the frontline of clinical care, but also gain exposure to systems-level practice issues. Each barrier to be overcome has served as a learning experience for the students. The most significant obstacle has been ensuring long-term stability within the medical school while maintaining the autonomy of a student-run clinic with the care of a vulnerable population as the focus. Creating stability has involved ensuring a funding stream and advocating for support from the medical school.
In order to fund the WCCC, students gained experience with fundraising by working with the alumni association, writing grants, and seeking donations from foundations to support the clinical activities. Students were responsible for allocating the budget. The funding was utilized to support patient medications, laboratory testing, and a subset of referrals for specialty care appointments. To expand the services available to patients while operating in a tight budget, the WCCC has negotiated low-cost referrals with a number of specialty clinics and pays this fee for its patients.
The student board has worked closely with the medical school administration to maintain a mutually beneficial relationship. Students give presentations about the WCCC at meetings to promote the role of the WCCC as an important educational and service learning opportunity while also working to raise awareness for the WCCC within the college and hospital. This helps to recruit new physician volunteers. To maintain a stable influx of student involvement during their clinical years, when involvement tends to taper off with the increasing demands of clerkships, the WCCC has become a required component of the primary care/family medicine clerkship. Finally, as a reflection of the college's commitment to the WCCC, the Faculty Medical Director is now supported through a separate budget provided by the Dean's office.
Given the low income of patients, students learn to address many of the social determinants of health, such as housing, insurance, and transportation. Students are further exposed to the ethical considerations of having a studentrun clinic play such a central role in the care of the indigent patient population. As discussed elsewhere, 19 student-run clinics have a responsibility to put patient care first and to create a culture of professionalism with suitable physician oversight. Patient care is paramount at the WCCC, and all individuals seeking care there are screened for appropriateness with the Faculty Medical Director. Those who are too medically fragile for the WCCC to provide sufficient care are referred elsewhere in the community.
Overcoming the challenges of implementing the PCMH model at the WCCC has provided invaluable lessons to all students involved. The WCCC is an evolving practice, with the enduring goal of improving clinic efficiency and patient outcomes. Each class of medical students has the opportunity to contribute to the WCCC and explore novel ways to enhance the PCMH model.
limitations
This paper has a number of limitations. Surveys of students were restricted to those involved in the Continuity of Care pilot project, with a focus on feasibility of the project and the students' perceptions. Thus, while the students self-reported feeling better equipped to treat patients after the experience, this may be the result of simply having more education overall rather than be the direct result of their experience with the WCCC. A future study is needed to compare this experience with those not involved in the project as a control group. Furthermore, there would be benefit from an expanded evaluation of the student experience, including a comparison with other components of the curriculum. Future studies will investigate whether participation with the WCCC impacts a student's career goals.
Although all patients were provided with satisfaction surveys, only a subset of these patients completed the survey, which limits generalization. Furthermore, while all patients were informed that their responses were anonymous and participation would not affect their care, these concerns may have impacted the results. There is a need to extend beyond patient satisfaction and study outcomes of care, an area that will be addressed in future studies utilizing the EHR.
Conclusion
As efforts to implement new models of health care delivery increase, so must the efforts of educators to ensure that students receive proper exposure to these models. The WCCC provides a model for how principles of the PCMH can be taught through experiential learning activities of a student-run Integrating core principles of the PCMH into programs such as student-run free clinics can help to better prepare students to respond to health care reform changes in their own practices. The experience of the WCCC may serve as an example for how other programs can incorporate the PCMH models as part of required ambulatory care rotations and other experiential learning initiatives. As medical schools nationwide reconsider their curricula, they must also adapt to changes in health care. The student-run free clinic can provide a model for students to play a significant role and gain hands-on experience in the intricacies of health care delivery.
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